Technical Memorandum:
Evaluation of Potential “Hot Spot” Occurrences and Removal
For Radiologically Impacted Soil
West Lake Landfill OU-1

INTRODUCTION

The West Lake Landfill Superfund Site consists of two Operable Units (OUs). OU-1
includes two areas, Areas 1 and 2, where radiologically impacted soil was mixed with
municipal solid waste and construction debris. A Remedial Investigation report was
previously completed for OU-1 (EMSI, 2000). A draft Feasibility Study (FS) for OU-1
was developed to identify and evaluate potential remedial alternatives for the radiological
impacted soils present in Areas 1 and 2 of the West Lake Landfill (EMSI, 2000).

During the development of remedial alternatives in the FS, the Respondents considered
the potential presence of “hot spots” and evaluated the potential need for consideration of
hot spot removal as part of the remedial alternative evaluation for OU-1. For CERCLA
municipal landfills such as the West Lake Landfill, EPA guidance indicates that “hot
spots consist of highly toxic and/or highly mobile material and present a potential
principal threat to human health and the environment.” (EPA, 1993). EPA guidance
further states that “Hot spots at CERCLA municipal landfills typically consist of liquids,
buried drums or other highly mobile and toxic wastes that are present in a discreet area or
portion of the landfill.” As discussed further below, the FS concluded that there are no
“hot spots” in the West Lake Landfill, and that implementation of hot spot removal as
part of the remedial actions that may be undertaken for OU-1 is not warranted based on
EPA guidance. Moreover, it is not practical and could potentially result in unacceptable
risks to remediation workers. The additional risks involved in a hot spot removal
significantly exceed the risks of leaving the waste in place as proposed in the FS.

The EPA Remedial Project Manager (RPM) requested at a June 14, 2000 meeting that the
OU-1 Respondents prepare a separate technical memorandum addressing the evaluation
of potential hot spots and possible removal of such hot spots. Specifically, at the June 14,
2000 meeting among EPA, a representative of the Missouri Department of Natural
Resources (MDNR) and the Respondents, the EPA RPM requested the Respondents to
submit a technical memorandum to evaluate potential “hot spot” removal of
radiologically impacted soil present in Areas 1 and 2 of OU — 1. This memorandum
responds to that request. A quantitative evaluation of the costs and risks associated with
hot spot removal, however, requires that the Respondents proceed on the basis of an
assumed volume of hot spot material. Because there are no “hot spots” at the West Lake
Landfill, no basis exists to make such an assumption. Therefore, any such assumption
would be arbitrary and the estimated costs would not be meaningful. Accordingly, the
analysis that follows is primarily a qualitative analysis.
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In evaluating the applicability of hot spot removal for OU-1, this memorandum
summarizes the applicability to OU-1 of the use of the presumptive remedy of
containment for municipal landfill sites; provides a discussion from EPA guidance
regarding how “hot spots” should be addressed; includes a quantitative discussion of
potential risks to workers and the public associated with excavation of filled material and
removal of radionuclides within Areas 1 and 2 that are dispersed within soil material that
is further dispersed throughout the overall, heterogeneous matrix of municipal refuse,
construction and demolition debris and other, non-impacted soil materials; and concludes
that hot spot removal for OU-1 at the West Lake Landfill is not appropriate based on
EPA guidance documents.

APPLICATION OF THE PRESUMPTIVE REMEDY TO OU-1 AT THE WEST
LAKE LANDFILL

Section 300.430(a)(ii1)(B) of the NCP contains the expectation that engineering controls,
such as containment, will be used for waste that poses a relatively low long-term threat or
where treatment is impracticable (USEPA, 1990). The preamble to the NCP identifies
municipal landfills as a type of site where treatment of the waste may be impracticable
because of the size and heterogeneity of the contents (55 FR 8704). Waste in CERCLA
landfills usually is present in large volumes and is a heterogeneous mixture of municipal
waste frequently co-disposed with industrial and/or hazardous waste. Because treatment
is usually impracticable, EPA generally considers containment to be the appropriate
response action, or the “presumptive remedy” for the source areas of municipal landfill
sites (USEPA, 1993).

Based upon EPA experiences at numerous CERCLA municipal landfill sites and as a
result of the initiatives undertaken as part of the Superfund Accelerated Cleanup Model,
EPA has initiated use of and developed presumptive remedies for specific types of sites,
contaminants, or both, including CERCLA municipal landfill sites. Based upon its
experience, EPA has identified the following components for consideration in applying
the presumptive remedy approach for source area containment at CERCLA municipal
landfills:

e Landfill cap;

e Source area ground-water control to contain plume;
e Leachate collection and treatment;

e Landfill gas collection and treatment, and/or

e Institutional controls to supplement engineering controls.
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EPA’s Remedial Project Manager (RPM) has previously indicated that the presumptive
remedy for CERCLA municipal landfills should be considered in the development and
evaluation of potential remedial alternatives for the West Lake Landfill. Occurrences of
radionuclides within Areas 1 and 2 are dispersed within soil material that is further
dispersed throughout the overall, heterogeneous matrix of municipal refuse, construction
and demolition debris and other, non-impacted soil materials. Consequently, excavation
of the radiologically impacted materials for possible ex situ treatment techniques or
possible offsite disposal is impracticable.

Of the source containment options identified by EPA as part of the presumptive remedy
approach, the landfill cap and institutional control actions are considered applicable to
Areas 1 and 2. As there is no plume of groundwater contamination associated with Areas
1 and 2, source area ground-water control is not applicable to Areas 1 and 2. With the
possible exception of the intermittent and highly localized seep in the southwestern
portion of Area 2, no leachate discharge has been identified from Areas 1 and 2. Based
on the results of the radon monitoring conducted during the RI, collection or control of
radon gas is not considered necessary.

The West Lake Landfill site had been used for waste disposal and other industrial
activities for approximately 50 years and will remain a waste disposal site forever
regardless of any remedial actions that may be taken with respect to OU-1. As discussed
in the FS, existing institutional controls will continue to be used to control current and
future use of the entire West Lake Landfill and Areas 1 and 2 in particular. Institutional
controls along with the existing landfill fencing are used to control and restrict access to
Areas 1 and 2. The existing institutional controls consist of a deed restriction recorded in
June 1997 against the entire landfill prohibiting residential use and groundwater use. An
additional deed restriction was recorded in January 1998 restricting construction of
buildings and underground utilities and pipes within Areas 1 and 2. These deed
restrictions cannot be terminated without the written approval of the current owners,
EPA, and MDNR. Also, as part of all alternatives in the FS except the No Action
alternative, additional institutional controls in the form of additional deed restrictions
would be implemented to prevent or control potential future uses of Areas 1 and 2 not
currently expressly restricted. For example, construction of office buildings or other
commercial or industrial structures could be performed in areas adjacent to Areas 1 and 2
in the future. As part of this type of development, there may be an expectation of using
Areas 1 and 2 for ancillary uses such as landscaping, parking lots, or open storage. An
additional deed restriction would be implemented to prevent use of Areas 1 and 2 for
parking lots, employee recreation, open storage or other similar uses that may be
ancillary to future commercial/industrial development of the landfill areas outside of
Areas 1 and 2.

In addition, irrespective of the radiologically impacted soil present in Areas 1 and 2 of
OU — 1, the entire West Lake Landfill Superfund Site is a landfill and will remain a
landfill. The Missouri Solid Waste Rules (10 CSR 80) require owners of solid waste
disposal areas, as part of closure of the solid waste disposal area to “Submit evidence to
the department that a notice and covenant running with the land has been recorded with
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the recorder of deeds in the county where the sanitary landfill is located. The notice and
covenant shall specify ..... that the use of the land in any manner which interferes with
closure plans, and post-closure plans filed with the department, is prohibited.”

EPA GUIDANCE ON “HOT SPOTS” RELATIVE TO RADIOLOGICALLY
IMPACTED SOIL AT THE WEST LAKE LANDFILL

EPA’s guidance for presumptive remedies at CERCLA municipal landfill sites also
describes issues to be addressed related to the characterization and possible treatment of
“hot spots”. Hot spots consist of highly toxic and/or highly mobile material and present a
potential principal threat to human health or the environment (EPA, 1993). EPA
guidance (EPA, 1993) states that “The overriding question is whether the combination of
the waste’s physical and chemical characteristics and volume is such that the integrity of
the new containment system will be threatened if the waste is left in place.” Neither the
physical nor chemical characteristics of the radiologically impacted materials in OU-1
will affect the integrity of a containment system (landfill cover). Consequently, the
answer to the overriding question in determining whether hot spot removal is appropriate
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal
landfill sites would not be threatened if the radiologically impacted soil is left in place.
Hot spot removal is not considered appropriate for OU-1.

Excavation or treatment of hot spots is generally practicable where the waste type or
mixture of wastes is in a discrete, accessible location of a landfill. EPA guidance
provides that a hot spot should be large enough that its remediation would significantly
reduce the risk posed by the overall site, but small enough that it is reasonable to consider
removal or treatment.

EPA guidance identifies four questions to be addressed to determine whether
characterization and/or treatment of hot spots are warranted. All four of these questions
must be answered in the affirmative to support a decision to characterize and treat hot
spots. These four questions are as follows:

e Does evidence exist to indicate the presence and approximate location of waste?

e Is the hot spot known to be principal threat waste?

e Is the waste in a discrete accessible part of the landfill?

e Is the hot spot known to be large enough that its remediation will reduce the threat
posed by the overall site but small enough that it is reasonable to consider

removal (e.g., 100,000 cubic yards or less)?

As to the first question, reliable historic information regarding the location of the
radionuclide materials does not exist. Surveys and sampling conducted as part of the RI
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have identified the general locations of the occurrences of the radiologically impacted
materials within Areas 1 and 2. Results of the RI investigations indicate that the
radiologically impacted soil material is dispersed both laterally and vertically throughout
the overall, heterogeneous matrix of municipal refuse, construction and demolition
debris, and unimpacted soil cover material. Therefore, the exact location, boundaries and
extent of the radiologically impacted materials cannot be precisely located and can only
be approximately estimated. The answer to the first question is no.

Principal threat wastes addressed by the presumptive remedy guidance for which hot spot
remediation is most likely to be appropriate include liquids, areas contaminated with high
concentrations of toxic compounds, and highly mobile material. As defined in A Guide
to Principal Threat and Low Level Threat Wastes (USEPA, 1991), principal threat wastes
are “those source materials considered to be highly toxic or highly mobile that generally
cannot be reliably contained or would present a significant risk to human health or the
environment should exposure occur.” “Source material” is defined in the principal threat
guidance as material that includes or contains hazardous substances, pollutants or
contaminants that act as a reservoir for migration of contamination to groundwater, to
surface water, to air, or act as a source for direct exposure. The guidance also states that
no threshold level of toxicity/risk has been established to equate to a “principal threat”,
but that where toxicity and mobility of source material combine to pose a potential risk of
1 x 107 or greater, generally treatment alternatives should be considered.

Radiologically impacted materials at the West Lake Landfill occur in soil material, not
liquids. The radionuclides are not present in a discrete area, unit, or zone of the landfill.
Specifically the radiologically impacted soils are interspersed within the overall landfill
matrix at depths ranging from the ground surface to over 20 feet below ground surface,
making retrieval of the impacted materials impracticable. Similarly, the types of
radionuclides, and the presence of the radionuclides in soil material, result in the
radionuclide occurrences at the West Lake Landfill being generally immobile. Therefore,
in accordance with the guidance, the radiologically impacted materials are not considered
a source material or principal threat waste. The answer to the second question is no.

As the radionuclides are not located in a discrete area, the answer to the third question is
no and hot spot removal is not appropriate. This conclusion is further supported by
answering the “overriding question” of “whether the combination of the waste’s physical
and chemical characteristics and volume is such that the integrity of the new containment
system will be threatened if the waste is left in place.” (EPA, 1993) As discussed in the
OU-1 Feasibility Study (EMSI, 2000), no significant risk to human health or the
environment would occur if a containment remedy were implemented at the Site. There
is no indication of widespread or even significant groundwater contamination from the
radionuclides at the site and evaluations conducted as part of the RI report indicate that
potential future migration is limited and should not significantly affect the underlying or
downgradient groundwater quality. The only significant exposure pathways identified by
the Baseline Risk Assessment (BRA) entailed gamma radiation from or direct contact
with radiologically impacted soil. Both of these exposure pathways could be addressed
through installation of a containment (landfill cover) system, supplemented with

Technical Memorandum: Evaluation of Potential “Hot Spot”
Occurrences and Removal for Radiologically Impacted Soil
Draft Feasibility Study - West Lake Landfill OU-1

9/8/00 Page 5



institutional controls. Radiologically impacted soil at the West Lake Site can easily and
effectively be isolated through installation of a cover system. Neither the physical nor
chemical characteristics of the radiologically impacted materials will affect the integrity
of the landfill cover. Consequently, the answer to the overriding question in determining
whether hot spot removal is appropriate is that the integrity of the containment remedy
presumed by EPA for CERCLA municipal landfill sites would not be threatened if the
radiologically impacted soil is left in place, and hot spot removal is not appropriate.

As to the fourth question, removal of the radionuclides would require excavation of
approximately 130,000 cubic yards of refuse containing radiologically impacted soil plus
an additional approximately 120,000 cubic yards of refuse present as overburden that is
not expected to contain radiologically impacted soil. This combined volume of over
approximately 250,000 cubic yards is substantially greater than the volume of 100,000
cubic yards or less that is considered by the guidance to be reasonable for removal.
Therefore, excavation and offsite disposal of refuse containing radiologically impacted
soil is not reasonable and not warranted.

As stated above, EPA guidance identifies four questions to be addressed to determine
whether characterization and/or treatment of hot spots are warranted and all four of these
questions must be answered in the affirmative to support a decision to characterize and
treat hot spots. None of the four questions can be answered in the affirmative.
Therefore, hot spot removal is not appropriate and not warranted. This conclusion is
consistent with the evaluation of the overriding question of whether hot spot removal is
necessary to protect the integrity of the containment remedy presumed by EPA for
CERCLA municipal landfill sites.

THEORETICAL LIMITATIONS TO REMOVAL AND OFFSITE DISPOSAL OF
RADIOLOGICALLY IMPACTED SOIL

As previously discussed, the radiologically impacted materials are present in soil material
contained within the overall matrix of municipal refuse, construction and demolition
debris and unimpacted soil, making retrieval of the impacted materials impracticable.
Despite the conclusion that hot spot removal is not necessary, and to address EPA’s
request that hot spot removal scenarios be discussed, the following paragraphs present
theoretical limitations to removal and off-site disposal of radiologically impacted soils.
Excavation and offsite disposal of radiologically impacted soil would require either:

1. Excavation, loading, offsite transport via truck, offloading and transfer to railcars,
and subsequent transport to an out-of-state facility for disposal of large volumes
of municipal solid waste and debris that contains both radiologically impacted and
non-impacted soil; or alternatively

2. Excavation of the solid waste and soil followed by screening or other physical
separation of the radiologically impacted soil from the solid waste followed by
loading, offsite transport via truck, off-loading and transfer to railcars, and
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subsequent transport to an out-of-state facility for disposal of the soil fraction
along with re-disposal onsite of the excavated refuse and debris.

If the first option were to be selected, a large volume, greater than the 100,000 cubic yard
upper limit suggested in EPA’s CERCLA Municipal Landfill guidance document as
reasonable to consider for removal, would need to be excavated and sent for offsite
disposal. This transportation would likely involve highway trucks travelling
approximately 20 miles one-way or more on local roads and highways involving
approximately 5,000 to 10,000 truck trips. The material would subsequently be
transferred from the trucks to railcars at a truck/rail car transfer facility that would need
to be built in the St. Louis area, and subsequent rail transport to an out-of-state disposal
facility located in Utah, Texas, Washington or elsewhere. The rail distance to the Utah
facility would be approximately 1,600 miles.

Under the second option, the radiologically impacted soil fraction would, to the
maximum extent possible, initially be separated from the excavated refuse to reduce the
total volume of material to be disposed offsite. Separation of the soil from the refuse and
debris would be performed using a grizzly and/or vibrating screen. The act of screening
would result in mixing of the more highly impacted soil with less impacted and
unimpacted soil. After screening, the impacted soil would be loaded into trucks for
transport to the rail transfer facility and subsequent rail transport to an out-of-state
disposal facility as described above.

Removal of the highest levels of radionuclide occurrences from Area 2 would not
eliminate the need for or reduce the scope of potential containment measures. It is
unrealistic to assume that all of the radiologically impacted soil could be removed as
portions of this soil occur at depths of 10 to 20 feet below ground surface. Consequently,
there would still exist a need for implementation of a containment system. Furthermore,
even if excavation of the refuse, debris and soil with attendant offsite disposal of
impacted soil and refuse were to occur, it would not alleviate the need for installation of a
cover system, as the site would still remain a municipal solid waste landfill. After
completion of the excavation activities, the excavations would have to be filled and/or
graded out, the surface of the landfill would have to be graded and contoured and a new
cover system would have to be installed. Consequently, excavation of the radiologically
impacted soil does not eliminate the need for or reduce the scope of installation of a new
landfill cover system.

In contrast, containment measures, such as capping, can effectively address both the

potential areas of higher levels of radionuclides as well as the overall extent of
radionuclides in Areas 1 and 2 and the adjacent solid wastes.

POTENTIAL RISKS ASSOCIATED WITH REMOVAL OF RADIONUCLIDES

Excavation and offsite disposal of radiologically impacted soil pose potential risks to
both remediation workers and other onsite workers as well as to the public at large.
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Screening of the refuse to separate out the soil material would be a difficult, time- and
labor-consuming and potentially hazardous activity. Screening of refuse material would
necessitate use of personnel to remove plastic, wood and other material that would
otherwise clog or foul the screens. In addition to the physical hazards associated with
such activities (i.e., slip, trip and fall, crushing or laceration from contact with moving
machinery, etc.) such workers would also be exposed to elevated levels of gamma
radiation for which practical, effective protection could not be readily and/or effectively
implemented.

Regardless of which two options for removal and offsite disposal of radiologically
impacted soil might be considered, extensive amounts of earth and waste moving activity
would be required with the attendant potential for accidents between equipment and/or
between equipment and workers. Transport of wastes by such a large number of truck
and railcar trips poses real and potentially severe potential for additional accidents or
possibly deaths. Moving any material across the country increases the amount of traffic
on public roads and railways.

It is estimated that approximately 130,000 cubic yards of material would have to be
removed from the site if off-site disposal is implemented. Assuming 20 cubic yards per
truckload, moving this volume of material would require approximately 6,500 trips by
heavy trucks on public roads. If the distance to the railhead were 20 miles, then the total
round trip distance by the hauling fleet on public roads would be about 260,000 miles.
Data collected between 1988 and 1997 by the National Highway Traffic Safety
Administration demonstrates that, on average, for every 1,168,310 miles a heavy truck
travels on public roads, there is a chance of an accident involving injury or death
(NHTSA, 1998). This implies that the risk of an injury or fatality from hauling materials
to a railhead from the site is about 2 x 107"

Using the same volume assumptions discussed above, it would require about 1,300
gondola railcar loads of material, or approximately 13 100-car trainloads. If the round
trip rail distance to a disposal facility is about 3,200 miles, the total rail distance for oft-
site disposal is about 42,000 miles. Data collected by the Federal Railroad
Administration shows that between 1994 and 1998, for every 42,720 miles traveled by
rail, an accident involving an injury or death occurred (USDOT), 1999). This implies
that the risk of injury or death for the rail transport portion of the alternative is
approximately 1.0.

The combined transportation risk for this alternative is on the order of 1.0, indicating that
there is a real risk of injuring or killing someone every time off-site disposal is selected as
an option. This combined transportation risk is in contrast with the current no-action risk
from the Baseline Risk Assessment (Auxier, 2000) of 4 x 107 to the groundskeeper.
Future risks to a hypothetical storage yard worker, assuming no engineered controls were
placed on the site were calculated to be 4 x 10™*. Thus, the combined transportation risk
of disposing the material offsite is between 2,500 and 25,000 times greater than the
calculated risk associated with leaving the material in place under a no-action scenario.
Implementation of a capping alternative would reduce the onsite risk and therefore
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further increase the difference in risks associated with offsite disposal compared to an
onsite remedy.

Furthermore, due to the nature of the loading and transfer activities, it is expected that the
truck and train transport would occur using covered loads; however, in the event of an
accident, a real possibility exists that soil and refuse material could be exposed or
possibly spilled on the roadways or rail lines.

The West Lake Landfill, as with all municipal landfills, also contains methane gas.
Consequently, excavation of refuse at the landfill poses a potential risk for explosion
hazard and creation of a landfill fire. In addition to potential physical and radiological
hazards posed by excavation, regardless of the approach selected, removal of the
impacted soil would require excavation of large volumes of the landfill and handling of
large volumes of partially decomposed refuse with the attendant odor emissions.
Although there are techniques that can be considered to reduce odor emissions, it
unrealistic to assume that all of the odors that would emanate from decades-old refuse
could be controlled. Consequently, it is highly likely that odor emissions would affect
nearby properties and be a source of nuisance, discomfort and possibly even illness to
adjacent receptors.

CONCLUSION

The overriding question posed by EPA guidance regarding potential hot spot removal is
whether the combination of the waste’s physical and chemical characteristics and volume
is such that the integrity of the new containment system will be threatened if the waste is
left in place. Neither the physical nor chemical characteristics of the radiologically
impacted materials will affect the integrity of the landfill cover. Consequently, the
answer to the overriding question in determining whether hot spot removal is appropriate
is that the integrity of the containment remedy presumed by EPA for CERCLA municipal
landfill sites would not be threatened if the radiologically impacted soil is left in place,
and hot spot removal is not appropriate.

Further characterization, evaluation, and excavation/offsite disposal of potential “hot
spots” within Areas 1 and 2 is not warranted. The radiologically impacted materials in
Areas 1 and 2 are dispersed throughout the soil material contained within the overall
matrix of municipal refuse, construction and demolition debris and unimpacted soil,
cannot be classified as a “hot spot” as defined in EPA guidance, and are not known to be
a principal threat waste as defined by EPA. The chemical and physical characteristics of
the impacted material will not adversely affect the cap called for by the presumptive
remedy. Furthermore, based on the evaluation of the four factors identified by EPA,
implementation of “hot spot” removal as part of the remedial actions that may be
undertaken for OU-1 at the West Lake Landfill is not considered practical. In addition,
as discussed above, excavation and subsequent screening of the refuse containing the
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soils with the elevated levels of radionuclides could potentially:

1. Expose remediation workers to physical hazards, gamma exposure and other
unacceptable risks which, in the case of gamma exposure, could not easily or possibly
effectively be mitigated with standard protective equipment;

2. Expose remediation workers, other onsite employees, offsite workers, and possible
other nearby receptors to nuisance or noxious odor emissions; and

3. Expose remediation workers, onsite employees and the public to increased risks
associated with potential accidents and possible spills associated with transportation
by truck and rail of the excavated material to a distant offsite facility.

Consequently, excavation and offsite disposal of “hot spot” material is not considered
practical, effective, beneficial or safe for Operable Unit 1 at the West Lake Landfill.
Furthermore, excavation and offsite disposal of the radiologically impacted soil is
inconsistent with EPA’s established approach for CERCLA Municipal Landfill Sites,
published EPA guidance and the National Contingency Plan.
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